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excess of air that gives the increase of pressure and makes good the loss by outflow is fed in at considerable altitudes, though below the stratosphere. If the air movement is as here supposed, there necessarily must be dynamical heating throughout the lower atmosphere, partly because of the initially increased pressure, but mainly through descent. At the same time, the stratosphere would be more or less lifted and cooled by the resulting expansion.
Conversely, if, as there is much reason to believe, the chief removal of atmosphere over cyclonic areas is also from considerable altitudes, but below the stratosphere, the lower atmosphere must be dynamically cooled, partly by virtue of the immediately decreased pressure, but chiefly through ascent. The stratosphere would be lowered and its temperature thereby increased.- It seems likely, too, that under these conditions there would be a somewhat continuous slow movement of air from the stratosphere down into the region of the troposphere (convection region), with, of course, counterflows elsewhere and subsequent readjustments of the level of the stratosphere as temperature and other conditions changed.
Radiation intensity, change of barometric pressure, and vertical circulation, therefore, appear all to contribute to the lowering of the temperature of the troposphere and raising -that of the stratosphere in cyclonic regions. Conversely, they appear equally to contribute to the raising of the temperature of the troposphere and lowering that of the stratosphere in anticyclonic regions. It must not be supposed, however, that these are all the factors that affect the cyclone and anticyclone, for many of them are largely produced and maintained by purely dynamical causes!
The above temperature conditions arc averages, respectively, for the whole of cyclonic and anticyclonic areas. Subdivisions of these areas show temperature contrasts between their several quadrants, owing, in part at least, to differences in horizontal wind direction and the distribution of condensation and evaporation. This interesting detail, however, scarcely belongs to a discussion of the stratosphere, but rather to an account of the two types of weather concerned, under which heads it will receive further consideration.
It would be interesting to compare the vortical distribution of temperature over Europe with that over the United States and Canada, for instance, but, unfortunately, the American records are not yet (1928) adequate for this purpose. However, those we have (kite records are abundant) indicate that the differences are more in degree than in kind, owing, presumably, at least in part, to the fact that the temperature contrast between northerly and southerly winds is greater in America than in Europe. But this subject still merits much further study, especially in respect to individual disturbances.